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(54) (57) yCTFOflCTBO JUIH FEMOHTA 
OBCAJlHOfl KOnOHHbl. Bwntwaiomee no- 
jxufl cepaenHHic, Ha HffiKHett jcohto Koroporo 



aaKpenneHa nopunpyicwafl rwioBKa c pacnw^ 
paicotHM koh>com, upo^wiMyio rp>tfy c 
BepotHHM ynopoM 5 ycTanottioHHUfl nan hum 
HKopb. cocrosiiaHfl K3 Bepxnero h wwcaero 

kookjxob, nonocn. Mexaiy kotopwmh coo6nteHa 
c nonocrtio cepjie<nraKa, o r n H i a » - • : 
me* c a t©m, hto, c nenbw ynpomewifl. 
KotcTpysiom h noBumemw a^KTMBHocrB 
ero pa6oTM 3a cier kcwhohohhh nospeaoiep 
log otScanHoa^WMioHHM sikbpeK^nixrneflBBft 
>CTaB0B08B o B03M0KB0cn,» oceroro nepe- 
McmeHHfl BAom> cepaoHHBKB h no«np)OKHHeH 
c o6eiacTopoH f npw stom Bepxim* h hwkhhH 

KO»yXH fl K0pH # CHaebKeHM COOTBOTCTBeHHO He- 

nofllHDKHMM HDOflBH^m^ynopaMHjoeSpaayiciir- 
mh co creHKaMH Koacyxa h cepneHHHKQ oaM- 
'nryTbie xaMepu, coe«nueHHUO c nonocn,K> 
cepfieHHHKa. a Menmy ynopaMH paaMemeHW 
caMoynnoTHfliccraecsi umxeru, Koropuo b 
RopaooHeM nonoxeHTO pacnwicmceHN BHyr- 

pH KOJKyXOB. 
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Moooporeuwe othdcmtch k hc^ioraoono- -inor co6. a ritnpaaniiMecKyx) xoMepy 7, 
6biM»aaeft npoMbHiineHHOcr* m mo*ot 6un> coo6moHHyx> c nonocrbw 8 cepaeHwiKa 1 

MCDOm>3OOAH0 IlpH yCTBHOBKe MOTO/UTM MOC KKX nOCp©flCT»OM paiTHO/lbKUX KQIIQ/10B 9. 

^■..^^nnACTbipeU b Mecrax Hapyuietmft repMOTHMMO- * . . noaDWKHwe cexropw 5 b pa6o i ieM nono- 
&^'^;fcT»Vb6caiiMUx" xo/iohh He^mrNDCROAaHhix m 



S )kghmh onpenenwioT HapyacHbifl AHBMerp nop- : !v^;p 



; cajiuo ft t xdjiohkm, coAepxainee 
^epexpwBar^,: AbpuupyiGnlyiOj 
cocrosimyK) K3 xonyca, 
HKopb r ruapoxaMepy 
Hau6o/ieel6mt 3khm 
i wocnt h. nocraraeMOMy 
> pereiniio HBJweica ycrpoftc 




iooxhm KoiiycoM, . npaJ)iun»Hyio. Tpy6y c Bepx- \ 
?V hum ynopoM h ycraMoejieHHwfl Hem hmm axopb, 



cocrosiiimA H3 BepxHero h Humnero xoacyxoB, 




KU^fl KopeM b' MecTax 3anienneHH*7cy* eft 
iuiamex nxop». 

I le/ii> h r*o*pe Te hh« - y npoweHHe k oHCTpy k- 
hhh h noBboaeHHe 3<M)€ktkbmocth ero pa6or- 
^rw.aa CMer HCKnx>HeHHfl noBpexoieHUR ofoao- 

l^ilenb aocxuraercfl reM/ hto « K opb , ycTa- 35 
-fHOBJieM c bo3mo>khdctbk> ocesoro nepeMeme- 
^tiHfl Boom, cepaenHMna h * 'iiompymeii-c v-V 
^o6eMx cropoH, npH 3tom Bepxmifl m mowroA 
Vox>xiir«*o^tF Hfl6KeHM coorBetCTBeMHo 



HvokkhA KOHeu cepaesmixa oKaHMUBaercfl 
, 6amMaK0M^24;c, o6parHbiM KJianaiioM 25.,^^.-^a 
^;ycfpoflcTBo cnycKaerca b cxBajKKHy H0 J$^£;$ 
r .^nonocifc" MOioxy xoropuMH cDoCkueHa c no- • xonomie nacocHo-xo^peccopHMx T P y6 26. :J 
^p:Wnoo cepneHHHKa [2] . > . 25 Ha cepaennHxe 1 hba h iioa «KopeM pacno- : 

: HenocrarxoM yxasaHawx ycrpoflcTB hb- . no^ceniJ npyxHKbi 27 M 28. 

Wft^bB^HW-peKi • 
^ - - ^ - ^- ■'i^&Z^J&'Ztf * v^^^c^wiioM BHne>ro onycxaior b ckbh--^ 

30 KMM'y b 30Hy peMOHTa o6caaHofl KonoHHbi 

29 Ha HacocHD-KOMnpeccopHUx Tpy6ax 26, 

b xoTopofl cobaaior flOBnemto nyTOM 3a- 

kb * ;kh r )kv axoc th , KOTopasi, nonanafl nepe3 

paflUontHuc Kauanw 21 - 23 h 9 ,\ 

(cM^;*Hr. ;1) b KaMepw 7, 18 h 19 h b ;: r 00'0, 

nonocTb' 20. Me»cny yn/ioTHHTem»HHMH Maw- • f s/ i 

' cimipeMeHHo hq ctchkh, ico>KyxoB 12 h 
13^yiuiOTHHrentwJX MawKer 14 h 15 "rfe^fSSa 




-.-it 




•nocrbio cepaeiHHica, a >-e*cny ynopaMH 
pa3MemeHM caMoyimprwiKxnHecfi mbh3k&— 
rw, xoropwe b Hepa6oseM nono^emiH pacno- 45 
no^teHbi BnyrpH ko^yxob. 
feHa <J»Hr.. 1 H3o6pcoxeHO ycTpoftcTBo, 06- 
raHfi A BTO; Ha 4>Hr. 2 - : to -axe, b HaMaiit- 
taufl^MOMeHT flopHOBaHua; na 4>Hr. 3 - ce- 



ctopohw no no/moro oxarvw nocneoHHX b 
ocBo6o)KaaK)T ynnonwrentHbie MaH^erw 
1*4 h 15 r xoropue paCTpaMJWfiCb, ynwpaior- 
en b o6caflHyw xonomiy 29. o6pa3yw c ee 
cTeHKoft FHflpaBnHsecxyio xawepy 30, Hoa , . ^ 
AaBjrieHHeM;xcHnjcocrH ynpyran AHa4>parMQ 4 L 0, 
Ae<J>opMHpyeTCfl H^nepeMemaer noflBWKHwe 




penneu.-c nooBWKHWM paciuHpBKXiiHM. J jjcoHy— 
coM|2^4>opi^pyion^ ^ : 
^xoTrporo 3awix)MeHbi ^pyrafl^AHa^parMa 4, 

npABHwibie cexTopw 5 h noABH>*cHb!C xonir- 
v S i~S\u* 6. flpocrpanCTBo, orpawiMeHHoe xopny- 

h ynpyroA OTa4>parMoft 4 f npeAcraB- 



: 1"' 



ycHJivtsi, co3aaBoeMoro xo^cyxoM 13, sepe3 
npy3KH«y 28v^ iia noABH^HUft ynop 11 b;v 
55 - nepBOiiaHajmmafl . momght, nepeMeiuacTCfl^Piffl^ 
Hae33KaeT'Va paciuHpflKiuHfl KOHyc 2 h he-'Y^ 
(JjopMitpyercfl (cm. Ha 4wr. 2). ripoucxDOHT 
Kax 6w 3axJiHHHBBHHe npt4r\!7u>:ioft ipy6w 
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10 b oCcaaKDft k-o.tdhho 1:0. fl vteo on cmot 
nDBwujt iHs naaneHKH b Kasiepe 30 cDaaaer- 
en ycw/iwe mm. nporacKHBaHwa aopHHpyKweA 
roJio&Kii c KOHycoM 2 / no*Bccfl jyiHHe npo- 
4>iun>Mofl Tpy6brlO, np*t icoropoM BMecre 5 
c ce pae mhk kom < i m a «fH hb » r *n oahmmq rbc h v. 



16iM»14- OflHOBpGMGHHO, 



hq cmwaa flaBneHHpTB^: ip >-6ax, c hdmowbjo 

p _ — •■' . i'"- »**■ ~ . \ 



8£i 



10 



£ TQ/ieBoA chctcmu. {He^tiaoepajKCHa) hbcoc- 
•iHo-KOKinpeccopKbiM, tp>^bm 26 coanaioT..'!'? 
nonoJiKHrejibKM^MaTflr^npH 3tom, iiGpeMe- 
maacb BBept^KO^V^gtnpeflBapHTenbHo' ;vj|Lyj: < 
;paanHp»er ^ 10. Bcnen^*-"^. 

oa; KOHjcoM^2|^ipy6^BxonHr 4>opM«pyKuroft V 
jaopH c HapyMCHWM^flHflMerpoM, hgoCxoammnm 1 5 
XUiH no/iHofi ne^opManHH npo^HabHOfl Tpy6u , 
lO.BMyrpH peMOHrnpyeMofl Tpy€bi h o6ecne- 




semw nnoTHoro KOHTflKra Mcacny hmm, 

! .1-1 vV' V • -•" • i. • "■ -' 
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np^uecce npoxo>*aeMUfi nonyca w nopH\ 
pe3 rpytSy nocaeaHHH ynepttMBaercH or cmb- 
iughha ynopoM 11. ' V ' . 

Flo flOCrH*OHHH paCUlHFSIICIliMM KOH)COM 2/i\-\J> 

ynopa 11 nocncamiA m neranM 28, 13,-;A7$y^' 
m .15 Taiwce 6ynyr ncpcMGiuartcfl BBepoc, r J| 
Flo BbocoAe <t>opMHpyKcuero nopHa Ha Bbmpa^ 
neHHofl Tpy6u 10 flaanewne c6pacuBaior.)| 
ripn 3tom noa fleftcrBHCM cun ynpyroll .A^^^*' 
(J»opMauHH npyxHH 27 h 28 noxyxu 12 
m 13 ABMraiorcsi KaBcrpeiy npyr apyry *J$jU&T'' 
3aioiiOHaior b ce6o;yiuiorHHTCrtbHwo mqhjk^ 
TU 14 h 15. riocne aroro ycTpoAcTBO^Ha^L _ 

BJ16KBI0T M3 CKBBXHHLI. . 

np©flnaraeMoe ycrpoflcTBo KMeer npbcTyTOj^^iy^^ 
KOHcrpyiawio, a n phmghghvig cro no3B6iiHr^^^X^^^ 
K36eacan» noBpeacfleHwi o 6c aam> ft KojioHTO.^^^y ; ' : : r -:^ ; 
AKopGM. • v... , o ■. Vi ':■ . v ■ V Cr- 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 
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is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 1 5 with fixed and movable stops 1 6 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-seating packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 

mandrel 1 above and below the anchor. 
The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 



1041671 
3 

in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 



[see Russian original 
for figure] 
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figure] 
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Fig. 3 



[see Russian original for 
figure] 
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